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ABSTRACT

Intercropping has been practiced on oil palm farms for a long time especially
in Southern Thailand. However, there are few studies related to oil palm intercropping. This
research used three studies to investigate the effects of intercropping on oil palm trees. The 1* and
the 2™ studies determined the effects of intercropped plants with edible leaves, on 3-month-old oil
palm seedlings and 2-year-old oil palm trees. Both studies used completely randomized design
(CRD) with six treatments including oil palm sole cropping (T1), oil palm intercropped with
cashew (T2), sweet leaf bush (T3), cha-om (T4), melinjo (T5), and melientha (T6). Each
treatment consisted of three replications. In the 1" study, the growth parameters of oil palm
seedlings and intercropped plants were measured every month from November 2019 to April
2020, and their biomass parameters were weighed every 2 months: December 2019, February and
April 2020. In the 2" study, the growth parameters of oil palm trees were measured every 3
months: September and December 2019, March, June, and September 2020. The growth
parameters of intercropped plants were measured every month from December 2019 to September
2020. The roots of oil palms and intercropped plants were scanned every month from January to
September 2020. The 3 study determined the effects of woody intercropped plants on 12-year-
old oil palm trees. The study was arranged as CRD with eight treatments including oil palm sole
cropping (Palm), oil palm intercropped with Borneo teak (Palm-A), iron wood (Palm-B),
mahogany (Palm-C), Ternstroemia (Palm-D), Indian walnut (Palm-E), champak (Palm-F), and
Ceylon ironwood (Palm-G). Each treatment consisted of ten replications. The growth parameters
of oil palm trees and intercropped plants were measured, and yield characteristics of oil palm
trees were counted every 4 months: October 2019, February and June 2020. The results showed

that, from the 1" study, the plant height and diameter, leaf length and width, number of bifurcate



®)

and pinnate leaves, leaflet length and width of oil palm seedlings were not significantly different
among the treatments in all observed months, excepts for the number of bifurcate leaves in
January and the number of pinnate leaves in April 2020 (p < 0.05). The fresh and dry weights of
stems, leaves, roots at 0-25 cm, 25-50 c¢cm, and >50 cm, total root, shoot-root ratio, and root
lengths of oil palm seedlings were not significantly different among the treatments in all observed
months, except for fresh root weights at 0-25 cm and 25-50 cm in December 2019 (p < 0.05).
From the 2™ study, the plant height and diameter, petiole width, thickness, and length, rachis
width and length, leaflet width and length, number of leaflets, flag leaves, and new leaves,
number of male and female inflorescences, and sex ratio of oil palm trees, were not significantly
different among the treatments in all observed months, excepts for rachis width in March 2020,
and the number of leaflets in March and June 2020 (p < 0.05). The root record reveals that the
root weights of sole cropped oil palm trees (T1) were higher than those of intercropped oil palm
trees (T2-T6) (p < 0.01) in all observed months. The growth and biomass parameters and growth
rates of intercropped cashew, sweet leaf bush, and cha-om showed the most potential plants for
intercropping with oil palms in the young stage. From the 3 study, the plant diameter and height,
number of male and female inflorescences, and sex ratio of oil palm trees were not significantly
different among the treatments in all observed months, except for the number of female
inflorescences in October 2019 and February 2020 and sex ratio in February 2020 (p < 0.05).
From the growth parameters and growth rates of intercropped plants, Indian walnut (4. excelsa),
mahogany (S. macrophylla), champak (M. champaca), and Ternstroemia (7. wallichiana) showed

the most potential for intercropping with oil palm in the mature stage.
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Nov 2019 Dec 2019 Jan 2020 Feb 2020 Mar 2020 Apr 2020
T1 4.33+0.17 6.83+0.73 8.00+0.29 10.00+1.04 13.50+1.26 16.00+1.53
T2 4.33+0.17 6.50+0.29 8.83+0.33 10.50+0.29 13.33+£1.20 16.00+0.58
T3 4.67+0.17 7.00+0.58 9.00+0.00 10.83+0.60 13.33+0.88 17.00+0.58
T4 4.50+0.29 7.00+0.00 8.83+0.17 10.83+0.17 12.00+1.00 16.00+1.00
TS 4.33+0.17 6.67+0.58 8.33+0.17 11.17+0.60 13.33+1.20 16.33+0.88
T6 4.33+0.17 6.67+0.44 8.50+0.29 11.00+0.00 14.67+0.33 16.67+0.67

F-test ns ns ns ns ns ns

CvV 8.00 11.66 4.75 9.13 13.35 9.89

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation.
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Plant diameter (cm)

Treatments

Nov 2019 Dec 2019 Jan 2020 Feb 2020 Mar 2020 Apr 2020
T1 1.53+0.09 1.63+0.09 2.13+0.07 2.8340.17 3.97+0.19 4.83+0.52
T2 1.5340.03 1.70£0.10 2.00+0.06 2.83+0.20 3.43+0.46 4.03+£0.55
T3 1.47+0.09 1.53+0.15 2.20+0.06 2.97+0.15 3.43+0.07 4.43+£0.35
T4 1.574+0.09 1.67£0.03 2.07+£0.07 2.83+0.09 3.434+0.20 4.37+0.55
T5 1.53+0.06 1.63£0.13 2.13+0.07 2.774£0.19 3.6040.32 4.83+0.50
T6 1.50+0.00 1.57+0.12 2.17+0.12 2.80+0.15 3.90+0.25 5.00+0.29

F-test ns ns ns ns ns ns

Ccv 7.04 10.27 6.20 9.82 13.24 17.87

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation.
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Leaf length (cm)

Treatments

Nov 2019 Dec 2019 Jan 2020 Feb 2020 Mar 2020 Apr 2020
T1 26.00+1.53  26.33+2.40  22.33+0.67  24.33£2.19  27.00+10.15  40.67+6.06
T2 25.00+2.52  23.33+2.91  23.33+1.86  29.67+1.20 26.67+4.18 38.33+4.37
T3 29.6741.15  29.00+0.58  23.67+0.88  29.00+2.65 33.33+1.30 43.00+3.51
T4 28.3341.20  25.33+2.73  22.33+1.86  24.00+3.51 26.67+4.91 38.00£6.66
T5 24.33+1.00  24.67+0.67  21.00+0.58  29.33+2.40 31.3343.71 39.6743.76
T6 29.33+2.19  26.00+1.53  22.33+0.88  22.33£3.18 33.67+1.67 45.33+3.84

F-test ns ns ns ns ns ns
Cv 12.51 13.65 9.54 17.21 30.34 20.59
The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation.
ms1aft 5 anmndluveandhdmniiy
Leaf width (cm)
Treatments

Nov 2019 Dec 2019 Jan 2020 Feb 2020 Mar 2020 Apr 2020
T1 4.83£0.17 5.83+0.17 8.33+1.20 11.17+1.36 15.00£2.08 16.6743.33
T2 5.17+£0.44 6.67+0.44 9.50+0.50 12.00+0.00 13.83+2.24 16.33+2.85
T3 4.50+0.17 5.33+£0.33 8.33+0.33 13.00+1.00 15.83+1.30 18.33+2.33
T4 5.00+0.29 5.83+0.44 9.00+0.58 12.00+0.58 12.50£1.26 15.0042.52
T5 5.00+0.44 5.67+0.29 8.83+1.17 12.3340.88 13.67£2.33 16.00+2.08
T6 5.00+0.58 5.67+0.17 9.50+0.29 11.67+0.88 16.33+£0.88 17.3340.67

F-test ns ns ns ns ns ns

Ccv 11.24 10.49 15.01 12.81 21.14 25.46

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation.
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Number of bifurcate leaves

Treatments

Nov 2019 Dec 2019 Jan 2020 Feb 2020 Mar 2020 Apr 2020
T1 3.33+0.33 2.33+0.33 3.67°+0.67 3.33+0.33 3.00+0.58 3.00+0.58
T2 3.00+0.00 2.67+0.33 3.00+0.00 3.00+0.00 3.00+0.00 3.00+0.00
T3 3.00+0.00 2.33+0.33 2.67"+0.33 3.00+0.00 3.33+0.33 3.33+0.33
T4 3.00+0.00 2.67+0.33 2.67"°+0.33 3.00+0.00 3.00+0.00 3.00+0.00
T5 3.00+0.00 2.67+0.33 2.33"+0.33 3.00+0.00 2.67+0.33 2.67+0.33
T6 2.67+0.33 2.67+0.33 2.67"°+0.33 3.00+0.58 2.67+0.33 2.67+0.33

F-test ns ns * ns ns ns

Cv 11.11 22.59 23.53 15.42 19.61 19.61

The values are mean + standard error. ns: Not significantly different, * Significantly different at p < 0.05: values with the same

alphabetical superscript within the same column are not significantly different based on Duncan’s multiple range test. CV is

coefficient of variation.
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Number of pinnate leaves

Treatments
Nov 2019 Dec 2019 Jan 2020 Feb 2020 Mar 2020 Apr 2020
T1 na na 1.00+0.00 2.67+0.88 5.33+0.67 6.33"°+0.67
T2 na na 1.33+£0.33 3.67+0.33 4.33+0.33 5.00"+0.00
T3 na na 2.0040.00 3.33+0.33 5.07+0.33 5.33"+0.33
T4 na na 1.67+0.33 3.3340.33 4.33+0.33 5.33"+0.33
T5 na na 2.00£0.58  4.00£0.58  4.33+0.88  4.67°+0.67
T6 na na 1.33+0.33 3.00+0.58 5.3340.67 6.67'+£0.88
F-test ns ns ns *
CvV 37.11 28.28 20.45 17.49

The values are mean + standard error. ns: Not significantly different, * Significantly different at p < 0.05: values with the same

alphabetical superscript within the same column are not significantly different based on Duncan’s multiple range test. CV is

coefficient of variation. na: Not available data.
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Leaflet length (cm)
Treatments

Nov 2019 Dec 2019 Jan 2020 Feb 2020 Mar 2020 Apr 2020
T1 na na 15.67+0.33 17.00+1.53 19.00+2.08 19.67+2.19
T2 na na 17.33+0.33 18.00+1.15 20.33+1.20 22.00+1.15
T3 na na 16.67+0.33 18.00+1.53 21.33+1.45 26.33+0.67
T4 na na 15.67£1.20 16.67+0.33 19.17+2.80 21.0044.58
T5 na na 15.00+1.15 18.33+0.88 19.67£1.20 23.00£1.00
T6 na na 15.00+0.58 17.00+0.58 19.67£2.19 24.33+2.85

F-test ns ns ns ns

Ccv 8.26 10.86 15.91 18.84

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation. na: Not available data.
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Leaflet width (cm)

Treatments

Nov 2019 Dec 2019 Jan 2020 Feb 2020 Mar 2020 Apr 2020
T1 na na 1.07+0.07 1.27+0.13 1.37+0.07 1.63+0.26
T2 na na 1.2740.09 1.33£0.12 1.53+0.22 1.97+£0.29
T3 na na 1.10£0.06 1.47+0.23 1.4340.12 1.93+0.22
T4 na na 1.10+0.06 1.30+0.06 1.40+0.21 1.70+0.15
TS na na 1.03+0.03 1.23+0.09 1.30+0.12 1.87+0.20
T6 na na 1.20+0.10 1.13+0.03 1.50+0.06 1.90+0.06

F-test ns ns ns ns

Cv 10.85 17.25 17.69 19.96

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation. na: Not available data.



44

= 1% o w
N'Jﬁ“lf?ﬂ'lwél]i’)\‘iﬂﬁ']ﬂ‘lﬁuu‘luu

[ 9 4 g v 1 [ A a [ ~
anvaznananidunlgaiduduissiiania g uaaslunini 16
~ Y 9 14 %’ ) 9 %’ o g @ Y o ¥ 1
yarInnvesaunaaninivlseneualetimiinaauaziiivinuisvesaiau lu au
MDAY TIANTTAUANNAN 0-25 FUAWAT TINNTSAVANNAN 25-50 LFUANAT TINNTLAL
Y
ANVANVINAI 50 LEUAUAT TINNINUA DATIFIUGIAUADIIN HATAINYIITINVDING]
4 %’ @ ~ = 1 = 1 o ¥ 1
thaviduuanaluaisnan 10-18 MNMTAAYINDIVIATINNVIaIUa 19U U nazaIu
A A Y F) 4 9ol ) (= 1 aa gl.: A v =KX 9 A
witloan vesdundhauiniu lusianuuanaaneadaluni 3 wouvesmsiiuiindoya Ao
RoUTUMAN WA, 2562 AUATHUT LAZIBIEU WA, 2563
= g Y Y 4 %’ v A %’ o o 9 (] 1
Tu 3 heull aunanhandniuiiminaavesaidued Uy 5.80£0.47-
Y
7.00£0.47 20.95+7.51-32.00+5.53 L1ag 57.78+9.78-116.94+36.53 N1 ANA10Y LALUUIHIN
U 90glusa9 1.5320.26-1.97+0.28 4.94+0.82-7.27+1.67 1Ay 18.49+1.93-39.56:13.33 N3N
o [ 90‘ Y] o 901 Y] g’/ 1 ] [
auadey imindgaluvesndithauiiniuns 3 euilin1egluyg 8.8341.86-10.40+0.85

27.99+7.88-41.82+7.03 A g 67.75+16.23-106.44+28.70 NS U Awd1ay uaziiiminuieg
TU%29 2.47+0.38-2.83+0.24 8.13+2.05-11.53%1.96 1A T 20.96+4.65-32.4129.33 NT U MINA1AY
iminaavesarumiloauvesnanaminiua 3 weulia1eglurig 15.00£0.74-17.40+1.31

55.60+8.10-73.83+12.54 11a% 125.54+25.98-228.82+31.52 N1 AUA 19U

v
=

4 1
Tu@eusuna . 2562 miinaaveaIniszauANNaNNTZAY 0-25
v 4 Y
1AL 25-50 IYUANAT VANNLANANNWTDATN p < 0.05 Tasaaraniindu T1 ihwminaa
FINNTZAUAINAN 0-25 IUANATIINAA A0 16.30£0.91 NTN uA lUTANNUANANNIIADA
9
fundidrduiniulu T3 (14.17+£1.48 nSU) T4 (9.73+£2.21 nSU) ag TS5 (10.03£4.09 NTU)
Y s ¥ o a ¥ o 9 A A Y Y s ¥ o a3 @
nanhaniiulu Te Bhvinaatiosnga Ao 8.93+1.54 n3u nathanuaiuly T2 Biwiin
AAUDITINNTZAUANINAN 25-50 1BUANAT WINNFA A0 2.07+0.84 NTN uA LTiANULANAIS
9
nuadanundiduiiaiulu T1 (1172044 n¥u) T3 (0.87£0.09 NFu) 1Ay T5 (0.70£0.33
¥ ~ [
n¥u) lwAsunuaniusuazuiou w.a. 2563 MinaauedIInisEAUAINEN 0-25 LAY
a 1 1 aa Y s 3 o ad @ A Y
25-50 ruAmAs Tulianuuanalanana Tasndnhawmiduiiimingavessiniszay
AWAN 0-25 1EUANAT 0 1UFI 55.60+8.10-73.83+12.54 1A 35.47+7.22-69.34+18.43 NT
MUY 1azIINNTZAVANINEN 25-50 B UANAT 08 TUFIL 5.622.31-12.87+2.34 uag
[ o ' < ¥ v Y o &
9.59+2.45-30.19+11.29 nSu awd1ay eg lsnaimiinuievessinndniduainiuna 2

o = A 12 ' aa 2 A v KX 9 ¥ Y Y
i%ﬂ'ﬂf"lf.l”lllaﬂLlllllllﬂ’ﬂllLmﬂ@N‘VINﬁﬂ@iu‘V]\i 3 WBUVAINTITUUNNVDYA IﬂEJ‘Ll”ITT‘LlﬂLLTN

FINNTLAUANWAN 0-25 UAWAT VA10GTUFI 2.13£0.30-3.07+0.12 4.38+0.47-7.80+1.92



45

UAL 7.51+1.34-13.36+3.10 NSU UAIAY AIUNMITNUTITINNTZAVANINAN 25-50 (FUAUAT
UA10g1u Y29 0.02£0.01-0.27£0.17 0.90£0.42-1.95£0.25 1A ¢ 1.92+0.53-4.35+1.54 N T U

o w s ¥ o @ ¥ @ { o 1 a
AU ﬂﬁjﬁhaMumummmQﬂuuﬁﬂumuﬂﬁﬂﬁizﬂummﬁﬂumﬂm 50 LBUANAT Uli'%j

£4
A 1

o d ¥ @ { @ 1
Glmﬁ@ufgumwummxmmau N.¢1. 2563 Iﬂleﬂ‘I/WLlﬂﬁ'ﬂ‘UfNﬁ'lﬂ“ﬁﬁgﬂﬂﬂ’ﬂﬂgﬂuuﬂ"l@gclu%’lﬂ
v
1.07+0.07-2.52+1.39 t1ag 2.68+1.28-8.03+£3.86 NTU ATNAIAU Lla$u1WUﬂLLﬁ}\1ﬁﬂ16§1u‘F'}\1

0.154+0.15-0.384+0.22 182 0.56+0.30-1.17+0.57 AN AINA1AU

v = ¥ o Z ) s
Glu 2 Lﬁauuiﬂﬂlmmiuu%ﬂﬁuayja u’lﬂuﬂﬁﬂﬂl@ﬂ5’]ﬂ1/]\11’il|ﬂsll@\1ﬂa'lﬂ']all

v o

¥ = 1 aad A o Y s 3
HIWHUANUUANANWNNNTDAN P <0.05 I@ﬂium’ﬁ]uﬁu??ﬂﬂ N.A. 2562 ﬂmﬂmuumuiu T1

aa o 9

Y 2 { 1 ) 1
VMU NEAv09TINNIHUATINgA ﬁﬁ] 17.47£1.35 N3 ml”l:uﬁmmmmmwwﬁﬂmimm

U q

Urduaiduly T2 (11.30£1.15 n§u) T3 (15.03£1.52 n51) T4 (10.17£2.50 nSW) uaz T5
(10.70+4.37 n¥u) @aundhdusiniulu T Tiinaavessinninuatiooiiga Ao

o o & ) s ¥ o ¥ o )
9.17+£1.62 NFU Glul,ﬁ’auqllmwuﬁ N.¢1. 2563 ﬂmﬂmuumuslu T3 ﬁu’]ﬂuﬂﬁﬂﬂl@ﬂﬁ’]ﬂﬂﬁﬂﬂﬂ

[

’qaﬁqﬂ A0 50.8748.56 N3 gt llnandaneadasundithdurihguly T (36.00+5.16 N5Y)
T4 (35.96+3.04 N5Y) T5 (32.24+14.91 NSW) uag T6 (33.85+1.40 NTW) adnhauiuiulu T1 3
wjmﬁ’ﬂﬁmmim%wmﬁ’aﬂﬁqwﬁa 23.88+4.16 N3y luidousnew w.a. 2563 niinaa
vossnianua lifanuuandeiunieada TaaliA10g 11499 57.36+17.40-96.01+27.85 N3N
druhminudavessinianua lufianuuandiesumeadalua 3 idouveInIsTuindoya

J ao' Y g o g’; g’; 1 1
na1tauiuiuiiiimined e N IMuAveINnT 3 1ouoglusI9 2.15£0.29-3.20£0.15

@

5.65+1.02-10.03+2.08 LA 11.4343.46-17.56+4.64 NTU AUE 1AL

3 v

v ' o ' ¥ o ° v s ¥ o ]
@mwmuaﬁumsmmmmwuﬂﬁmzazmwummwmﬂﬁwmauumuh

9
Hanuuanaetunana lune 3 houvesnsiuiindoya TasdasidiudauaesInves
E4 S 1 ) L]
U munaavoane 3tAoulin10glusi9 0.89+0.06-1.75£0.43 1.45+0.09-2.38+0.68 11a e
v o ' 30‘ v 1 1 ]
23120.18-2.96+0.51 A1ud 19U nazdns1diud1duassinveaiminudelinreglugaa

1.4420.13-2.11£0.17 2.010.17-3.10£0.76 11ag 3.68+0.60-4.90+0.94 A1UG1A 1

Y
o w

9y 4 (= 1 [ aa =
ﬂ’NiJEJTJﬂﬂGU’ENﬂﬁﬁhﬁiJu1 uul,llllﬂ’JﬂJLLGIﬂG]NﬂuTINﬁﬂGIGl‘H 210U

v A ]

@ s 3 '
usnveamstuiindoya Taslisinveandndaminiuiianuaiuerreglusi 42.00£1.15-

56.67+7.06 AL 53.00+7.94-68.33+13.28 1y UANAT MUE19 Y d3u ludeuus1ou w.a. 2563

'
aa

Y ¢ ¥ o oA ' a Y s ¥ o =
immmﬂanJTmJumuummummwnamm p <0.05 Tﬂﬂﬂmﬂmnumuiu T3 4NN

s 3

d' A a 1 9 o = Y d‘ A
uNNga A 79.00+£2.31 LFUALUAT drunarthanidulu T1 UANNYNITINUDING A AD

57.67+5.04 IBUANAT



46

T1 T2 T3 T4 TS T6

Dec

2019

Feb

2020

Apr
2020

a 1% d ?-: o 1 v A a v
MAUN 16 ﬁﬂ‘Hil!%ﬂﬁ1‘lhﬂNu1NH1’I‘IJQﬂ5’JNﬂ‘UW‘U‘U‘Hﬂﬁ1Q 9



v

Y ?:’ Y o % o d ?:’ o
ﬂTﬂ\‘i‘ﬁ 10 mm!naﬂuazumumsﬁamﬁ'ummﬂﬁmmuumu

47

Fresh stem weight (g) Dry stem weight (g)
Treatments

Dec 2019 Feb 2020 Apr 2020 Dec 2019 Feb 2020 Apr 2020
T1 6.37+0.81 20.95+7.51  116.94+36.53 1.97+0.28 5.03+1.64  39.56+13.33
T2 6.17+1.11 22.46+3.60 67.48+22.85 1.534£0.26 4.94+0.82 23.444+8.35
T3 7.00+0.47 32.00+5.53 80.68+10.60 1.87+0.12 7.27£1.67 25.22+3.08
T4 6.17+1.09 25.9242.10 57.78+9.78 1.83+0.43 6.00+0.46 18.49+1.93
T5 6.20+1.47 24.9146.91 85.84+29.95 1.83+40.52 5.91£1.47 24.88+9.99
T6 5.80+0.47 25944549  116.22422.77 1.774£0.20 6.60£1.44  36.25+11.35

F-test ns ns ns ns ns ns
Cv 26.87 37.63 47.64 31.91 38.63 55.91
The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation.
msaf 1 shwtfhaauazihmiinudduvesndithdaniiii
Fresh leaf weight (g) Dry leaf weight (g)
Treatments

Dec 2019 Feb 2020 Apr 2020 Dec 2019 Feb 2020 Apr 2020
T1 9.03+0.30 27.99+7.88  106.44+28.70  2.63+0.18 8.13+2.05 32.4149.33
T2 9.37£1.10 33.14+4.63  77.40+25.23 2.47+0.38 9.16£1.20 23.62+7.50
T3 10.40+0.85  41.82£7.03  94.27+£17.49 2.83+£0.24 11.53£1.96 29.17+£5.17
T4 9.00+1.36 35.7244.95  67.75+16.23 2.60+0.44 10.31£1.29 20.96+4.65
T5 8.83+1.86 33.7448.16  90.88+31.32 2.67+0.54 9.88+2.21 26.49+9.04
T6 9.20+0.26 30.21+4.43 112.60+8.79 2.67+0.03 8.94+1.33 32.64+3.49

F-test ns ns ns ns ns ns

Cv 20.63 32.68 42.91 32.51 30.90 43.37

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation.
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Fresh shoot weight (g) Dry shoot weight (g)
Treatments
Dec 2019 Feb 2020 Apr 2020 Dec 2019 Feb 2020 Apr 2020
T1 15.40+0.98  48.94+1536 223.394+64.99  4.60+0.46 13.164+3.69  71.97+22.63
T2 15.5342.20 55.60+8.10  144.89+48.02  4.00+0.64 14.10+1.97  47.06+15.83
T3 17.40+£1.31  73.83+12.54 174.95£27.69  4.70+0.35 18.79+3.63 54.39+8.03
T4 15.17+2.43 61.64+6.72  125.54425.98  4.43+0.86 16.32+1.71 39.45+6.53
T5 15.03+3.32  58.65+15.01 176.73+61.27  4.50+1.02 15.79+£3.66  51.37+19.03
T6 15.00+0.74 56.15£9.90  228.82+31.52  4.43+0.23 15.5442.77  68.89+14.78
F-test ns ns ns ns ns ns
Cv 22.69 34.39 44.53 25.5 33.47 48.50

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation.
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Fresh root weight at 0-25 cm (g)

Dry root weight at 0-25 cm (g)

Treatments
Dec 2019 Feb 2020 Apr 2020 Dec 2019 Feb 2020 Apr 2020

T1 16.30'£0.91  48.94+1536 69.34+18.43 3.07+0.12 4.60+0.48 13.36+3.10
T2 9.23°+1.28 55.60+8.10  41.50+11.41 2.3340.38 5.07+0.77 8.41+2.04

T3 14.17"+1.48  73.83+12.54  45.07+7.29 2.87+0.27 7.80+1.92 9.89+1.83

T4 9.73"+2.21 61.64+6.72  45.09+15.63 2.30+0.47 5.68+0.43 8.94+2.90

TS 10.03"+4.09  58.65+15.01  35.47+7.22 2.73+0.87 4.38+1.64 7.51+1.34

T6 8.93"+1.54 56.15+9.90 49.46+5.91 2.13+0.30 4.38+0.47 10.00+0.74

F-test * ns ns ns ns ns
Cv 33.20 34.39 43.36 31.58 36.62 38.53

The values are mean + standard error. ns: Not significantly different, * Significantly different at p < 0.05: values with the same

alphabetical superscript within the same column are not significantly different based on Duncan’s multiple range test. CV is

coefficient of variation.
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Fresh root weight at 25-50 cm (g)

Dry root weight at 25-50 cm (g)

Treatments

Dec 2019 Feb 2020 Apr 2020 Dec 2019 Feb 2020 Apr 2020
T1 1.17°+0.44 5.62+2.31 20.53+7.74 0.13+0.03 0.90+0.42 3.21+1.19
T2 2.07°+0.84 10.46+1.82 13.68+6.92 0.27+0.17 1.77+0.36 2.77£1.18
T3 0.87"+0.09 12.87+2.34 14.94+3.51 0.06+0.02 1.95+0.25 3.09+0.69
T4 0.60"+0.33 8.88+0.60 9.59+2.45 0.08+0.06 1.22+0.08 1.92+0.53
T5 0.70"+0.33 10.73+6.51  30.19+11.29 0.10+0.06 1.74£1.06 4.35+1.54
T6 0.30°+0.20 10.27+3.04 24.3145.29 0.02+0.02 1.61+0.57 3.41+0.83

F-test * ns ns ns ns ns

Cv 78.42 58.64 62.85 112.77 62.55 58.31

The values are mean + standard error. ns: Not significantly different, * Significantly different at p < 0.05: values with the same

alphabetical superscript within the same column are not significantly different based on Duncan’s multiple range test. CV is

coefficient of variation.
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Fresh root weight at >50 cm (g)

Dry root weight at >50 cm (g)

Treatments

Dec 2019 Feb 2020 Apr 2020 Dec 2019 Feb 2020 Apr 2020
T1 na 1.07+£1.07 6.13+3.64 na 0.15+0.15 0.99+0.58
T2 na 1.67+0.93 4.9242.00 na 0.19+0.12 1.17+£0.57
T3 na 2.52+0.69 4.94+0.70 na 0.27+0.09 1.15+0.02
T4 na 1.89+0.75 2.68+1.28 na 0.21+0.10 0.56+0.30
TS na 2.31+£1.55 8.03+3.86 na 0.26+0.19 0.94+0.47
T6 na 2.52+1.39 5.64+3.42 na 0.38+0.22 0.77+0.52

F-test ns ns ns ns

Cv 99.56 74.05 107.73 73.04

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation.
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Fresh total root weight (g)

Dry total root weight (g)

Treatments

Dec 2019 Feb 2020 Apr 2020 Dec 2019 Feb 2020 Apr 2020
T1 17.47°£1.35  23.88°+4.16  96.01+27.85  3.20£0.15  5.65+1.02  17.56+4.64
T2 11.30°£1.15  36.00"+5.16  60.10£1827  2.60£0.45  7.04£0.79  12.35+3.64
T3 15.03°£1.52  50.87°+8.56  64.95+11.33  2.92+029  10.03+2.08  14.13+2.50
T4 10.17"+2.50  35.96°+3.04  57.36+17.40  238+0.53  7.11£0.60  11.43+3.46
T5 10.70"+4.37 32241491  73.69+21.51  2.83+090  6.38+2.86  12.80+3.33
T6 9.17°+1.62  33.85"+£1.40  79.41+8.19  2.154029  6.36+0.66  14.18+1.36

F-test * * ns ns ns ns

Ccv 33.24 37.33 44.76 32.13 38.54 41.77

The values are mean + standard error. ns: Not significantly different, * Significantly different at p < 0.05: values with the same

alphabetical superscript within the same column are not significantly different based on Duncan’s multiple range test. CV is

coefficient of variation.

H (Y] ) : LY 3: Y] d 3: Y
M319N 17 oAaIURAUADIINVB KT Daaaziv nurisvesnathauiiu

Shoot-root ratio of fresh weight

Shoot-root ratio of dry weight

Treatments

Dec 2019 Feb 2020 Apr 2020 Dec 2019 Feb 2020 Apr 2020
T1 0.89+0.06 1.95+0.29 2.31+0.22 1.44+0.13 2.24+0.25 3.96+0.60
T2 1.42+0.27 1.57+0.18 2.3540.15 1.65+0.40 2.01+0.17 3.68+0.60
T3 1.16+0.04 1.4540.09 2.73+0.29 1.61+0.04 1.89+0.16 3.90+0.15
T4 1.58+0.25 1.71+0.09 2.354+0.27 1.95+0.39 2.2940.13 3.81+0.60
TS 1.75+0.43 2.38+0.68 2.31+0.18 1.73+0.23 3.10+0.76 3.77+0.61
Té6 1.75+0.30 1.64+0.22 2.96+0.51 2.11+0.17 2.41+0.19 4.90+0.94

F-test ns ns ns ns ns ns

Cv 32.14 31.94 20.33 25.99 26.33 27.15

The values are mean + standard error. ns: Not significantly different, * Significantly different at p < 0.05: values with the same

alphabetical superscript within the same column are not significantly different based on Duncan’s multiple range test. CV is

coefficient of variation.
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Root length (cm)
Treatments
Dec 2019 Feb 2020 Apr 2020
T1 45.00+1.15 53.00+7.94 57.67°+5.04
T2 56.67£7.06 61.00+6.24 71.00°+7.81
T3 46.00+2.65 62.00+1.15 79.00°+2.31
T4 45.00+4.93 62.67+4.18 65.677+6.17
T5 42.00+1.15 60.67+3.33 69.00°+1.73
T6 45.67+0.33 68.33+13.28 62.00°'+5.86
F-test ns ns *
Cv 14.87 20.26 13.56

The values are mean + standard error. ns: Not significantly different, * Significantly different at p < 0.05: values with the same
alphabetical superscript within the same column are not significantly different based on Duncan’s multiple range test. CV is

coefficient of variation.
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Plant height (cm)
Treatments
Nov 2019 Dec 2019 Jan 2020 Feb 2020 Mar 2020 Apr 2020
T2 26.33%+3.84  30.67°+4.41 39.67°+6.96 51.00'+8.62  94.00°+10.15  109.33°+10.35
T3 31.00°£3.21  39.67+1.76  46.67°+8.01 61.00£12.50 110.67°£10.53 142.33*+11.41
T4 53.67°5.24  56.00°+5.03 56.33'+3.67 6133470  73.33°+033  82.00°+2.89
T5 41.67°£3.84 49334650 54.00'+531  54.33°+6.94  70.00+1.15  72.33°+1.20
Té6 9.00+1.53  9.00+1.53  10.33"+1.33  12.33°+0.33  14.17°+0.44 17.00+0.58
F-test s s s o s s
cv 19.99 18.64 22.77 27.24 15.69 14.39

The values are mean + standard error. ** Significantly different at p < 0.01: values with the same alphabetical superscript within

the same column are not significantly different based on Duncan’s multiple range test. CV is coefficient of variation.
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Stem diameter (cm)

Treatments

Nov 2019 Dec 2019 Jan 2020 Feb 2020 Mar 2020  Apr 2020
T2 0.70°+0.15  0.70°:0.10  0.90°+0.15  1.13+020  1.97+023  2.43%+0.27
T3 0.90°+0.12  0.93°+0.09  1.17°0.03  1.20+0.00  1.47+0.09  1.87"+0.19
T4 1.03%£0.07  1.10°0.03  1.18%0.09  1.23%+0.15  1.63™+0.09  1.93"+0.07
T5 0.90°+0.10  0.98°+0.00  1.03°0.00  1.03+0.04  1.33":0.09  1.53"+0.07
T6 0.30+0.03  0.30+0.06  0.40°+0.00  0.50°+0.00  0.53+0.03  0.53°+0.03

F-test . . . . . o

Ccv 19.73 16.20 16.36 21.03 15.69 16.09

The values are mean + standard error. ** Significantly different at p < 0.01: values with the same alphabetical superscript within

the same column are not significantly different based on Duncan’s multiple range test. CV is coefficient of variation.



= a Ay Y
M9197 21 ANNENINIVINTTINThauhaY

54

Branch length (cm)

Treatments
Nov 2019 Dec 2019 Jan 2020 Feb 2020 Mar 2020 Apr 2020

T2 na na 6.50°3.50  19.67°:6.69  37.00°:12.29  44.33°+18.35
T3 19.33£2.80  22.67+2.85  24.00°+6.03  36.67'+4.81  75.67't12.41  108.00°+8.72
T4 20.33+435  23.67+4.41 20.67°+338 31.67"+2.85  42.67°t1.45  50.67°+2.73
T5 16.00£1.45  20.17+1.50  26.00°+6.12  33.00°+4.49  29.67°:0.88  33.00°+0.58
Té6 na na na na na na

F-test ns ns * * * wk
Ccv 39.07 31.92 3831 26.60 32.86 30.10

The values are mean + standard error. ns: Not significantly different, *, ** Significantly different at p < 0.05 and p < 0.01

respectively: values with the same alphabetical superscript within the same column are not significantly different based on

Duncan’s multiple range test. CV is coefficient of variation. na: Not available data.
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Branch diameter (cm)

Treatments
Nov 2019 Dec 2019 Jan 2020 Feb 2020 Mar 2020 Apr 2020
T2 na na 0.45+0.05 0.63+0.09 0.87+0.22 1.03£0.29
T3 0.37+0.03 0.43+0.03 0.47+0.00 0.57+0.03 0.63+0.09 0.93+0.03
T4 0.37+0.10 0.47+0.09 0.49+0.03 0.60+0.10 0.634+0.09 0.93+0.07
T5 0.37+0.09 0.4040.10 0.45+0.12 0.50+0.04 0.53+0.06 0.57+0.03
T6 na na na na na na
F-test ns ns ns ns ns ns
Cv 31.49 2547 22.49 20.70 33.96 30.16

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation. na: Not available data.



a v A d :’ Y]
A3 NN 23 ﬂ’ﬂﬂ»lﬂ’JNG!‘Uslli’NW‘U’i’JN‘I.hﬁN‘tﬂN‘I—!

55

Leaf width (cm)

Treatments
Nov 2019 Dec 2019 Jan 2020 Feb 2020 Mar 2020 Apr 2020
T2 4.17°£029  4.50°£0.29  5.00°:0.58  7.00°:0.58  8.83":0.44  8.67°+0.33
T3 2.00°+0.18  2.17°+0.17  4.00°£0.58  3.00°:0.00  3.00°+0.00  3.17°+0.17
T4 12.67°£0.89  12.67°+0.88  12.33°£0.33  13.33"+0.88  12.33“+0.88  14.00"+1.00
T5 417°£0.98  433%+£1.00  3.33°£0.41  3.004020  3.17%0.17  4.33°+0.33
T6 1.50+0.35 1504029  1.17°+0.17  1.50°:0.00  1.67°t0.33  2.00°+0.00
F-test . ok ok o o ok
Ccv 17.07 17.77 14.35 15.21 14.07 13.46

The values are mean + standard error. ** Significantly different at p < 0.01: values with the same alphabetical superscript within

the same column are not significantly different based on Duncan’s multiple range test. CV is coefficient of variation.
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Leaf length (cm)
Treatments
Nov 2019 Dec 2019 Jan 2020 Feb 2020 Mar 2020  Apr 2020
T2 12.33°+0.50  14.00°+0.58  15.00°£1.53  21.33°:0.88  20.33°£1.20  22.33°+1.20
T3 4.67°+0.45  4.83'+0.44 6504029  6.17°+0.60  6.50°+0.29  7.00°+0.00
T4 22.67°+0.75  22.67°+0.88  24.67°+2.33  27.00+2.52  24.67°t1.20  26.67°+1.45
T5 8.83°40.30  9.50°+0.25  8.00°+0.82  7.67°+0.82  8.17°+0.44  10.33°+0.33
T6 5.87°40.52  6.00%£0.50  4.50+0.50  4.33":0.67  4.17°+0.17  5.33%+0.33
F-test . . . i i o
Ccv 8.95 9.94 20.28 16.84 10.84 10.50

The values are mean =+ standard error. ** Significantly different at p < 0.01: values with the same alphabetical superscript within

the same column are not significantly different based on Duncan’s multiple range test. CV is coefficient of variation.
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Growth rate of plant diameter (cm month™)
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d' ?:’ Y : %) Y o Y Ay FY d qo' [y
M135199 25 Wrdhaauaz KU AUV INY S INna1thaligTu
Fresh stem weight (g) Dry stem weight (g)
Treatments

Dec 2019 Feb 2020 Apr 2020 Dec 2019 Feb 2020 Apr 2020
T2 7484238 21.53"+8.70 243.88°+80.44 2.30°+£0.96  6.46°+2.72  94.82°+34.79
T3 13.91°42.58  31.41°£7.03  143.61°+8.58 5.36™+135 11.26™+3.08 59.26"+6.26
T4 37.87°£1.23  41.44°721  88.20°+10.33  18.46*+0.38  19.14°+4.02  41.17"+4.21
TS 2224°42.10  23.07°+0.99  27.75+2.25  825°40.95  8.02°+1.03  9.67°+0.24
Té6 0.39°£0.01  0.57°+0.01 0.59°+0.01 0.11£0.01  0.18°+0.01 0.19°+0.01

F_test %% %% %k %% %% *%*

Ccv 18.49 43.83 62.85 20.03 49.75 67.21

The values are mean + standard error. *, ** Significantly different at p < 0.05 and p < 0.01 respectively: values with the same

alphabetical superscript within the same column are not significantly different based on Duncan’s multiple range test. CV is

coefficient of variation.

d' 4 Y b Y % Q' Ay 1% d Y
MN1319N 26 umunaﬂuazumummammaawmmnmﬂmnumu

Fresh branch weight (g) Dry branch weight (g)
Treatments
Dec 2019 Feb 2020 Apr 2020 Dec 2019 Feb 2020 Apr 2020

T2 na 5.78+4.16 75.04°+35.03 NA 1.24+0.90 24.05°+11.69

T3 498+1.75  7.39£1.10  58.62"+23.82  1.57+0.65 1.83+035  16.72"6.10

T4 4.13+£1.49 8.59+4.07 26.40"+8.13 2.41+£0.93 2.97+1.48 10.39"+1.83

TS 8.25+2.37 8.77+4.53 7.09°+0.91 2.75%0.75 2.79+1.45 1.87°+0.09

T6 na na na na na na
F-test ns ns * ns ns *

CcvV 46.20 73.46 89.60 54.22 76.71 86.96

The values are mean + standard error. ns: Not significantly different, *, **

Significantly different at p < 0.05 and p <0.01

respectively: values with the same alphabetical superscript within the same column are not significantly different based on

Duncan’s multiple range test. CV is coefficient of variation. na: Not available data.
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Fresh leaf weight (g) Dry leaf weight (g)
Treatments

Dec 2019 Feb 2020 Apr 2020 Dec 2019 Feb 2020 Apr 2020
T2 5160+£1.68 31.38+t1422 236.99°+77.29 1.57"°+0.57 9.83'+4.64  87.48°+27.60
T3 9.0743.89  2634"+6.65 141.87°+7.32 242"+1.04 7457188  43.94"+1.43
T4 6.96+2.55  29.28'+6.75  56.27°+26.98  3.56't1.01  10.54'+3.04  21.38°+8.66
T5 3574043 2424122 11.37°40.63  0.85°+0.05  0.67°+0.35  2.65°+0.13
Té6 0.28°£0.05  0.40°+0.00 0.52°+0.03 0.02°40.01  0.14°£0.00  0.08"+0.01

F-test % % Wt # # .

Ccv 76.50 73.59 71.25 71.80 79.49 72.13

The values are mean + standard error. *, ** Significantly different at p < 0.05 and p < 0.01 respectively: values with the same

alphabetical superscript within the same column are not significantly different based on Duncan’s multiple range test. CV is

coefficient of variation.

d' 4 Y b % Yy 1 A A A 1% d Y
MN1319N 28 umun’smuazumummamumuaﬂummwmmnmﬂmuumu

Fresh shoot weight (g)

Dry shoot weight (g)

Treatments

Dec 2019 Feb 2020 Apr 2020 Dec 2019 Feb 2020 Apr 2020
T2 12.64°44.05  58.68°26.91  555.91°£182.99  3.87™+1.53  17.53 4821  206.35°69.98
T3 27.96™+8.09  65.15%+12.02  344.10°+3535  9.35°42.96  20.54+4.57  119.91"+12.17
T4 48.96'+3.65 79.31%17.79  170.87°+45.06 24.42°+222  32.64+8.49  72.93"+14.26
T5 34.06°£0.70  34.25"+6.73 46.21°+3.79 11.85°40.15  11.48%+2.83 14.19°40.46
T6 0.68°£0.06 1.02°+0.01 1.11°+0.04 0.13°£0.02  0.30°+0.01 0.47°+0.01

F-test st # - s * .

cv 30.40 56.32 66.54 31.28 60.06 67.83

The values are mean + standard error. *, ** Significantly different at p < 0.05 and p < 0.01 respectively: values with the same

alphabetical superscript within the same column are not significantly different based on Duncan’s multiple range test. CV is

coefficient of variation.
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o = A % R
IzaunNNan 0-25 s T@QW‘U??Nﬂa‘lﬂ‘lﬁﬂu]Nu

Fresh root weight at 0-25 cm (g)

Dry root weight at 0-25 cm (g)

Treatments

Dec 2019 Feb 2020 Apr 2020 Dec 2019 Feb 2020 Apr 2020
T2 320%+1.68  10.67"+5.63  32.06"+12.54  0.80"+0.45 3.21°+£1.76  11.15"+4.39
T3 8.96+220  16.78"+1.94  36.77°+9.86  1.74'+0.71  3.99°+040  10.91"+1.68
T4 10.15£0.54  25.06't13.72  60.02'+9.96  1.40™+045  7.79°:529  13.47°t5.41
T5 3.7b%1.09  3.13°+0.77 1.83°+0.18  1.06"+024  0.66°£0.01  0.59°+0.02
T6 0.45°40.07  0.50°+0.05 0.63°+0.01 0.08°+0.01  0.12°40.00  0.38"+0.02

F-test ok N ok N N %

cv 47.33 104.19 55.58 72.07 137.65 76.05

The values are mean + standard error. ns: Not significantly different, *, ** Significantly different at p < 0.05 and p < 0.01

respectively: values with the same alphabetical superscript within the same column are not significantly different based on

Duncan’s multiple range test. CV is coefficient of variation.

Y 4 Y b Y Y [ d Y
ﬂ1§1\1‘ﬁ 30 u1ﬂuﬂﬁﬂ!!ﬁ%‘hﬂ‘}’iuﬂ!!ﬁﬂi1ﬂﬁ§$ﬂﬂﬂ'ﬂﬂaﬂ 25-50 ¥u ma@ﬁw%mnéﬁﬂmuumu

Fresh root weight at 25-50 cm (g)

Dry root weight at 25-50 cm (g)

Treatments
Dec 2019 Feb 2020 Apr 2020 Dec 2019 Feb 2020 Apr 2020
T2 0.55+0.40 2.79+2.58 5.29"42.52 0.07+0.04 0.87+0.80 1.22+0.53
T3 1.36+1.20 3.06+1.38 27.31°+14.70 0.22+0.19 0.54+0.23 5.37+2.20
T4 2.56+1.38 8.294+4.61 43.20°+18.18 0.22+0.13 1.68+1.11 6.78+3.67
TS5 na na na na na na
T6 na na na na na na
F-test ns ns * ns ns ns
Cv 110.21 115.96 93.08 120.31 134.07 96.72

The values are mean + standard error. ns: Not significantly different, * Significantly different at p < 0.05: values with the same

alphabetical superscript within the same column are not significantly different based on Duncan’s multiple range test. CV is

coefficient of variation. na: Not available data.
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Fresh root weight at >50 cm (g) Dry root weight at >50 cm (g)
Treatments
Dec 2019 Feb 2020 Apr 2020 Dec 2019 Feb 2020 Apr 2020
T2 na 0.59+0.59 2.47£2.47 na 0.18+0.18 1.22+0.53
T3 na na 8.94+0.19 na na 5.37+2.20
T4 na 2.26+1.74 9.53+2.61 na 0.35+0.27 6.78+3.67
TS na na na na na na
Té6 na na na na na na
F-test ns ns ns ns
Cv 113.52 51.63 150.10 96.72

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation. na: Not available data.

Y 4 Y b Y o d o W
ﬂ1§1\1‘ﬁ 32 umunammzumumaﬁaﬂnmﬂuﬂﬂlmﬁm%mn%ﬂmuumu

Fresh total root weight (g) Dry total root weight (g)
Treatments

Dec 2019 Feb 2020 Apr 2020 Dec2019  Feb2020  Apr 2020
T2 3.75%£1.59  14.04°+8.80  39.82+17.04 0.87°+044 4.08"+2.56  22.91°+9.15
T3 10.32°+3.28  19.84"+3.29  73.01°+24.59  1.96'+0.88  4.53°+0.43  26.56"+5.51
T4 12.71°%41.82  35.61°£20.02  112.75"+28.36  1.62°+0.58 9.47°+6.39  33.30°+14.42
T5 3.12%£1.09  3.13°+0.77 1.83+0.18  1.06™+0.24 0.49°0.01  0.59°+0.02
T6 0.45°40.07  0.50°+0.05 0.63"+0.01 0.08°+0.01  0.12°+0.00  0.38°+0.02

F-test . % it % # %

Ccv 53.10 117.94 70.09 79.59 143.27 82.99

The values are mean + standard error. *, ** Significantly different at p < 0.05 and p < 0.01 respectively: values with the same
alphabetical superscript within the same column are not significantly different based on Duncan’s multiple range test. CV is

coefficient of variation.
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Shoot-root ratio of fresh weight Shoot-root ratio of dry weight

Treatments
Dec 2019 Feb 2020 Apr 2020 Dec 2019 Feb 2020 Apr 2020
T2 3.71°40.47  530°0.95  16.33°3.13  0.87":044  547°:1.06  10.61°2.26
T3 2.74°£032  3.44°+0.68  5.82°t1.84  1.96+0.88  4.44°+0.55  4.77°+0.69
T4 3.92°40.25  3.14°+0.82  1.5240.24  1.62"+0.58  6.00°£1.92  2.68°+0.66
T5 12.58'+2.72 12224514 2535%0.35  1.06°+0.24  37.55+4.54  24.08“+0.02
T6 1.57°£0.17  2.04+0.41  2.32°0.04  0.08°:0.01  2.40°+0.09  0.70°+0.02
F-test Wk o ok N N o
Ccv 49.31 49.13 27.48 79.59 142.53 22.60

The values are mean + standard error. *, ** Significantly different at p < 0.05 and p < 0.01 respectively: values with the same
alphabetical superscript within the same column are not significantly different based on Duncan’s multiple range test. CV is

coefficient of variation.

Y 4 ?: U
ﬂ1§1\1‘ﬁ 34 ﬂ3mﬂnimmmﬁ“v%mﬂmuumu

Root length (cm)

Treatments
Dec 2019 Feb 2020 Apr 2020
T2 22.67™+4.26 46.33'+10.84 53.67°+4.18
T3 44.00+9.45 46.67+3.33 78.33'+4.41
T4 36.67"+2.85 62.67°+10.11 61.33°+3.48
T5 9.50°+0.50 9.80"+1.00 22.50°+2.50
Té6 9.67°+0.88 11.00°+1.00 11.83+0.73
F-test s o o
Ccv 32.28 33.46 12.22

The values are mean + standard error. ** Significantly different at p < 0.01: values with the same alphabetical superscript within

the same column are not significantly different based on Duncan’s multiple range test. CV is coefficient of variation.
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Soil depts Suitable soil for oil palm
Soil properties .
0-30cm 31-60cm (moderate-high)
pH 5.28 5.42 42-5.5
Electrical conductivity (cmol kg'l) 15.43 9.91 15-18
Total N (%) 0.07 0.03 0.15-0.25
Organic matter (%) 1.65 0.90 na
Organic C (%) 0.96 0.52 1.5-2.5
Available P (mg kg") 18.53 18.52 20-25
Exchangeable K (cmol kg-]) 0.16 0.15 0.25-0.30
Exchangeable Ca (cmol kg ) 0.11 0.02 na
Exchangeable Mg (cmol kg ) 0.08 0.02 0.25-0.30

*N37: By (2554), na: Not available data.
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Plant height (cm)
Treatments
Sep 2019 Dec 2019 Mar 2020 June 2020 Sep 2020
T1 64.00+3.06 71.67£1.67 79.33£0.67 92.00+4.73 110.67+0.67
T2 51.33+4.18 65.00+2.89 78.67+£7.36 88.00+7.64 113.33+4.41
T3 74.334£2.96 83.33£1.67 92.33+3.93 99.33+3.18 115.00+2.89
T4 65.67+11.46 71.67£7.26 77.67+4.98 84.33+£5.61 113.33+3.33
T5 70.33+6.49 78.33+4.41 86.33+£2.33 94.33+6.39 120.67+2.96
T6 65.00+2.52 70.00+0.00 75.00+2.52 77.67£2.91 111.67+1.67
F-test ns ns ns ns ns
(6\% 15.94 9.74 8.94 10.37 4.42

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation.
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Plant diameter (cm)

Treatments
Sep 2019 Dec 2019 Mar 2020 June 2020 Sep 2020
T1 35.00+2.65 38.00<1.00 41.00+1.00 46.00+2.08 57.67£1.76
T2 30.67+1.45 35.67+0.33 40.67+1.67 42.67+3.33 59.67+0.88
T3 34.67+4.81 39.00+2.52 43.33+1.76 49.00+1.53 58.67+1.20
T4 29.00+2.08 34.3342.33 39.67+2.73 48.00+6.51 59.00+1.15
T5 28.33+3.18 33.67+1.86 39.00+0.58 47.67+3.18 61.33+1.86
T6 31.00<1.00 34.67+0.33 37.00+£2.08 44.67+2.33 58.00+1.53
F-test ns ns ns ns ns
(6% 15.52 7.99 7.68 13.28 4.22

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation.
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Petiole width (cm)

Treatments

Sep 2019 Dec 2019 Mar 2020 June 2020 Sep 2020
T1 3.63+0.03 3.73+0.07 3.83£0.17 3.87+0.23 3.77+0.27
T2 2.73+0.28 3.20+0.06 3.67+£0.19 3.67+0.18 3.87+0.13
T3 3.30+0.50 3.53+0.24 3.77+0.07 3.63+0.07 3.43+0.03
T4 2.63+0.58 3.03+0.43 3.43+£0.28 3.40+0.25 3.53+0.20
T5 3.07+0.24 3.2740.07 3.474£0.24 3.87+0.09 3.63+0.32
T6 3.07+0.26 3.1740.19 3.2740.15 3.33+0.17 3.23+0.18

F-test ns ns ns ns ns

Ccv 20.61 11.39 9.42 8.47 10.21

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation.
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Petiole thickness (cm)

Treatments
Sep 2019 Dec 2019 Mar 2020 June 2020 Sep 2020
T1 2.87+0.37 2.50+0.20 2.13+0.03 2.23+0.07 2.23£0.19
T2 2.50+0.57 2.4340.24 2.3740.09 2.20+0.06 2.03+0.27
T3 2.23+0.07 2.23+0.12 2.23+0.18 2.33+0.23 2.2740.12
T4 1.87+0.23 1.93+0.24 2.00+0.25 2.13£0.13 2.07+0.07
T5 1.90+0.20 2.13+0.09 2.37+0.13 2.2340.13 2.20+0.06
T6 1.97+0.03 1.97+0.03 1.97+0.09 2.3740.15 2.10+0.12
F-test ns ns ns ns ns
CvV 23.76 13.59 11.65 10.84 12.35
The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation.
M5191 40 anuenmnuluvesthamniniu
Petiole length (cm)
Treatments
Sep 2019 Dec 2019 Mar 2020 June 2020 Sep 2020
T1 42.67£12.57 45.33+5.04 38.00+2.52 44.67+3.71 46.67+3.33
T2 32.67+0.33 39.67+1.86 46.67+3.84 46.00+6.11 49.33+1.67
T3 41.33+4.63 44.33+1.20 47.33+3.18 48.00+4.16 50.33+1.76
T4 31.33+4.84 38.00+1.73 44.67+2.73 48.00+3.06 49.33+0.67
T5 47.67+4.48 47.67+3.84 47.67+3.38 51.33+4.81 54.00+2.00
T6 37.00+3.00 38.00+1.73 39.00+4.58 40.67+0.67 48.67+2.33
F-test ns ns ns ns ns
CvV 26.64 11.99 13.59 15.33 7.37
The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation.
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Rachis length (cm)
Treatments
Sep 2019 Dec 2019 Mar 2020 June 2020 Sep 2020
T1 165.00+2.89 175.00+5.77 185.00+8.66 207.67+11.22 218.33+7.26
T2 181.67+14.15 183.67+5.04 185.67+4.84 206.00+4.73 231.67+3.38
T3 225.67+3.28 219.00+4.36 212.3347.17 205.33+3.38 224.3348.29
T4 198.33+£25.41 199.67+22.98 201.00+24.79 209.67+20.27 235.00+18.93
T5 203.67+17.90 200.67+10.84 197.67<17.75 210.67+12.60 235.3345.55
T6 171.67£12.91 178.33+4.33 185.00+14.43 186.67+13.57 202.33+16.74
F-test ns ns ns ns ns
Cv 13.61 10.65 13.05 10.46 8.92

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation.
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Rachis width (cm)
Treatments

Sep 2019 Dec 2019 Mar 2020 June 2020 Sep 2020
T1 0.93+0.15 1.20+0.06 1.47"+0.03 1.53+0.09 1.60+0.12
T2 0.60+0.17 1.07+0.07 1.53%£0.09 1.50+0.10 1.60+0.06
T3 0.83+0.29 1.20+0.12 1.57"+0.07 1.70+0.10 1.73+0.09
T4 0.80+0.15 1.03+0.07 1.27°£0.03 1.3740.03 1.63+0.03
TS 0.50+0.06 1.10+0.06 1.70°+0.10 1.80+0.15 1.80+0.00
T6 1.13+£0.41 1.27+0.23 1.40+0.06 1.3740.12 1.57+0.09

F-test ns ns * ns ns

Ccv 50.77 17.84 7.92 11.82 7.80

The values are mean + standard error. ns: Not significantly different, * Significantly different at p < 0.05: values with the same
alphabetical superscript within the same column are not significantly different based on Duncan’s multiple range test. CV is

coefficient of variation.
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Leaflet width (cm)

Treatments

Sep 2019 Dec 2019 Mar 2020 June 2020 Sep 2020
T1 3.63+0.27 3.80+0.15 3.97+0.03 4.13£0.15 3.63+0.28
T2 3.80+0.51 3.87+0.27 3.9340.12 4.00+0.06 3.60+0.15
T3 3.63+0.27 3.83+0.17 4.03£0.09 4.13+0.03 3.70+0.15
T4 3.27+0.80 3.50+0.45 3.7340.15 3.90+0.17 3.60+0.06
T5 3.87+0.07 3.97+0.03 4.07+0.07 4.20+0.15 3.93+0.28
T6 2.67+0.12 3.30+0.06 3.93+0.03 3.87+0.09 3.63+0.23

F-test ns ns ns ns ns

Ccv 20.99 10.96 4.00 5.15 9.91

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation.
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Leaflet length (cm)

Treatments
Sep 2019 Dec 2019 Mar 2020 June 2020 Sep 2020
T1 51.67+5.04 52.67+2.19 53.67+4.10 63.00+5.77 62.33+4.81
T2 52.00+2.89 51.67+1.45 51.33+£3.18 52.00+£1.00 59.67+2.03
T3 50.00+7.55 56.33+5.36 62.67+3.18 63.00+2.31 64.33+3.76
T4 54.33+5.90 54.67+4.18 55.00+2.52 58.67+2.33 57.67+4.98
T5 58.33+3.38 53.33+0.33 48.33+£3.84 58.00+2.65 57.67+3.28
T6 48.3346.12 52.00+2.89 55.67+0.88 54.67+0.88 58.67+2.60
F-test ns ns ns ns ns
Cv 17.81 10.41 9.96 8.83 10.77

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation.
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Number of leaflets (no.)

Treatments
Sep 2019 Dec 2019 Mar 2020 June 2020 Sep 2020
T1 142.67+2.91 146.67+2.66 150.67"£10.92 180.67"+8.66 184.67+7.86
T2 121.334£10.35 147.33+4.80 173.33"£10.14 180.00°£1.16 183.33£15.68
T3 144.67+8.11 163.33£8.12 182.00"£10.00 188.00"°+3.46 199.33£1.76
T4 118.67+20.34 138.67+£20.94 158.67743.82 169.33%£6.68 203.33+2.67
TS 129.33+14.25 152.00+12.86 174.67"£17.64 192.00'+5.12 202.00£2.00
T6 106.67+1.76 126.00+12.86 145.33°£27.56 156.00°+8.08 184.00+3.46
F-test ns ns * * ns
Ccv 15.73 8.06 7.92 6.14 6.70

The values are mean + standard error. ns: Not significantly different, * Significantly different at p < 0.05: values with the same

alphabetical superscript within the same column are not significantly different based on Duncan’s multiple range test. CV is

coefficient of variation.
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Number of flag leaves (no.)

Treatments

Sep 2019 Dec 2019 Mar 2020 June 2020 Sep 2020
T1 2.67+0.17 2.33+0.33 3.00+0.00 2.67+0.33 3.33+0.33
T2 2.83+0.17 2.67+0.33 3.00+0.00 2.67+0.33 3.00+0.00
T3 3.00+0.29 2.67+0.33 3.33+0.33 2.67+0.33 3.00+0.00
T4 2.83+0.33 2.33+0.33 3.33+0.33 3.00+0.00 3.67+0.33
TS5 2.67+0.17 2.00+0.00 3.33+0.33 3.334+0.67 3.67+0.33
T6 2.50+0.00 2.00+0.00 3.00+0.00 2.33+0.33 3.00+0.00

F-test ns ns ns ns ns
Cv 13.55 20.20 12.89 24.00 12.45
The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation.
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Number of new leaves (no.)
Treatments

Sep 2019 Dec 2019 Mar 2020 June 2020 Sep 2020
T1 na 7.67+0.17 7.67+0.33 7.67+0.33 7.67+0.33
T2 na 7.17+0.17 7.33+0.33 7.00+0.00 7.67+0.33
T3 na 7.50+0.50 7.67+0.33 7.33+0.67 7.67+0.33
T4 na 6.67+0.17 7.00+0.00 6.33+0.33 7.0040.00
TS5 na 6.67+0.33 6.67+0.33 6.67+0.33 7.67+0.33
T6 na 7.17£0.17 7.33+0.33 7.00+0.00 7.00+0.00

F-test ns ns ns ns

CvV 6.81 7.24 8.91 6.33

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation. na: Not available data.
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Number of male inflorescences (no.)

Treatments

Sep 2019 Dec 2019 Mar 2020 June 2020 Sep 2020
T1 na 3.33+0.88 2.00£1.15 3.00+1.15 2.33+0.67
T2 na 1.00+0.58 0.00+0.00 1.00+0.00 1.00+0.58
T3 na 3.00+1.00 4.33£2.60 1.00+0.58 1.67+0.67
T4 na 1.67+1.67 1.33+1.33 0.67+0.33 0.00+0.00
T5 na 1.67+1.20 2.00+2.00 0.67+0.33 1.00+0.58
T6 na 1.00+0.58 3.00+1.15 2.33+1.33 0.67+0.67

F-test ns ns ns ns

(6\% 93.89 130.68 93.74 90.00

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation. na: Not available data.
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Number of female inflorescences (no.)

Treatments

Sep 2019 Dec 2019 Mar 2020 June 2020 Sep 2020
T1 na na na 1.33+0.33 2.00+2.00
T2 na na na 1.33+0.88 5.00+2.52
T3 na na na 1.67+£0.20 1.67+1.67
T4 na na na 1.00+0.33 3.67+£2.03
T5 na na na 0.334+0.03 1.67+1.67
T6 na na na 1.00+0.33 2.67£2.67

F-test ns ns

(6% 157.35 132.54

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation. na: Not available data.

13197 50 danaaunavasthaniau

Sex ratio
Treatments

Sep 2019 Dec 2019 Mar 2020 June 2020 Sep 2020
T1 na na na 0.27+0.07 0.29+0.29
T2 na na na 0.42+0.22 0.63+0.32
T3 na na na 0.50+0.29 0.28+0.28
T4 na na na 0.25+0.05 0.67+0.33
T5 na na na 0.17+0.07 0.28+0.28
T6 na na na 0.25+0.05 0.33+0.33

F-test ns ns

Ccv 138.80 128.30

The values are mean + standard error. ns: Not significantly different. CV is coefficient of variation. na: Not available data.
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Plant height (cm)
Treatments
Dec 2019 Jan 2020 Feb 2020 Mar 2020 Apr 2020 May 2020 June 2020 July 2020 Aug 2020 Sep 2020
T2 56.17°£1.58 61.33"+2.00 63.92"+2.34 68.00°+3.28 63.67°£5.33 72.42°£3.79 104.00°+5.34 132.17'+7.46 154.25°+7.58 186.58°+8.55
T3 65.83'+6.05 71.08'+6.72 81.92'+8.89 92.67'+9.37 93.08'+9.19 95.17'+9.00 132.92°+8.39 159.92°+8.49 179.00°£9.93 204.08"+11.33
T4 39.75+2.98 42.58°+2.89 49.00+4.20 61.67°+7.74 63.00+7.77 69.83"+9.60 106.08"+13.13 161.42°£16.50 178.17'+17.69 211.42°425.19
T5 49.75%44.26 53.25"+3.27 55.25"+4.29 60.31°+2.79 60.37°+1.74 61.67°2.42 72.08°43.69 83.67'+4.59 89.08°+4.95 101.00°+4.98
T6 10.17"£0.60 11.75"0.77 12.83'40.76 13.08+0.87 16.25°+1.21 18.75°+0.54 21.00°+0.90 22.50°+0.92 23.00+1.02 28.75°+1.92
F-test s s s s s s s s s s
Ccv 21.65 20.47 23.53 27.04 29.44 29.57 28.9 28.21 29.66 3531

The values are mean + standard error. ** Significantly different at p < 0.01: values with the same alphabetical superscript within the same column are not significantly different based on Duncan’s multiple

range test. CV is coefficient of variation.

v
o

a Y d o ¥ Ay d
MN1319N 52 muwmguﬂnmamﬂummwmmﬂmumu

Plant diameter (cm)

Treatments

Dec 2019 Jan 2020 Feb 2020 Mar 2020 Apr 2020 May 2020 June 2020 July 2020 Aug 2020 Sep 2020
T2 0.98+£0.04 1.08°+0.04 1.42°+0.07 1.55'40.05 1.63°+0.08 1.95'+0.10 2.08'£0.12 2.64+0.14 3.20'£0.12 3.93'£0.16
T3 1.04"+0.05 1.07'+0.06 1.18"+0.04 1.23°+0.05 1.24°£0.04 1.28"£0.12 1.46°+0.08 1.84°40.15 2.18'+0.15 2.68'+0.18
T4 0.95"£0.03 1.03°+0.04 1.12740.03 1.23°40.06 1.25°40.05 1.28°40.09 1.53°40.12 2.05°40.16 2.43°£0.21 2.61°40.18
T5 0.98+0.05 1.00'£0.05 1.01°£0.04 1.05°0.01 1.07°£0.02 1.07°£0.00 1.08°+0.05 1.22°40.06 1.41°£0.05 1.58°+0.09
T6 0.26°+0.02 0.27°+0.02 0.31'£0.01 0.32°+0.01 0.43°£0.02 0.48°£0.03 0.55'+0.02 0.60"+0.02 0.70'+0.02 0.93°+0.01

F-test - - o o . . ok - - -

cv 14.14 62.08 13.31 12.80 14.95 22.43 23.11 2534 16.59 18.45

The values are mean + standard error. ** Significantly different at p < 0.01: values with the same alphabetical superscript within the same column are not significantly different based on Duncan’s multiple

range test. CV is coefficient of variation.
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Leaf length (cm)
Treatments
Dec 2019 Jan 2020 Feb 2020 Mar 2020 Apr 2020 May 2020 June 2020 July 2020 Aug 2020 Sep 2020
T2 17.42°£0.63 18.17°+1.26 18.83°+0.66 19.08°+0.51 18.08'+1.15 18.50°+0.04 19.67°+0.53 20.58°+1.21 20.67°+0.86 21.33°+£0.76
T3 6.33°£0.35 6.637+0.28 6.38"40.27 6.2540.25 6.46°£0.26 6.00£0.17 6.63£0.20 7.58'£0.20 7.42°+0.26 7.54°40.26
T4 16.75'+1.01 20.83"+1.13 22.42'+0.75 24.00+0.88 24.33"+1.00 26.17'+1.09 29.25'+0.66 31.83+0.42 32.17'£0.34 32.33'£0.56
T5 8.79"£0.67 8.46+0.72 7.35°40.38 7.02°£0.25 6.77°£0.09 7.67°£0.28 10.92°+0.57 11.42°+0.45 12.04°+0.83 11.33°40.62
T6 4.17°¢0.11 433°40.11 4.46'+0.26 5.29°40.26 6.13°40.08 7.88°40.31 9.75"+0.25 10.25+£0.65 10.63°40.67 12.25°40.54
F-test s s s s s s s s s s
Ccv 16.36 24.22 14.34 12.51 20.31 13.74 10.83 14.98 4.08 12.55

The values are mean + standard error. ** Significantly different at p < 0.01: values with the same alphabetical superscript within the same column are not significantly different based on Duncan’s multiple

range test. CV is coefficient of variation.
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Leaf width (cm)

Treatments
Dec 2019 Jan 2020 Feb 2020 Mar 2020 Apr 2020 May 2020 June 2020 July 2020 Aug 2020 Sep 2020
T2 5.75°+0.23 6.88"£0.28 7.21"£0.32 7.42°+0.21 7.67°+0.23 7.58"£0.18 8.33"£0.22 8.46£0.25 8.67+0.22 9.08"£0.19
T3 2.75°40.10 2.92°+0.14 3.13°40.13 2.96°40.11 2.96°40.11 3.04“£0.10 3.33'40.13 3.58°+0.15 3.71°40.10 3.63'40.14
T4 8.58'+£0.38 10.92£0.51 12.17'£0.61 12.58°+0.54 15.92°+0.45 12.67+0.73 16.67'+0.62 19.25%+0.49 19.67'+0.48 19.42°40.54
5 3.46°£0.23 3.50°40.25 3.50°£0.26 2.81°£0.14 3.01°+0.09 3.50°40.21 5.03°£0.36 4.88°+0.30 4.67°+0.28 4.67°40.30
T6 1.79°40.07 1.75"40.08 1.75'£0.08 1.58%£0.06 1.75"40.50 2.30"£0.06 2.13'40.07 3.00°£0.11 3.00£0.18 3.68'+0.14
F-test e o - - . . - . - ok
cv 15.11 19.95 20.80 18.01 12.91 21.84 16.80 11.54 14.65 21.09

The values are mean + standard error. ** Significantly different at p < 0.01: values with the same alphabetical superscript within the same column are not significantly different based on Duncan’s multiple

range test. CV is coefficient of variation.
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Branch length (cm)

Treatments
Dec 2019 Jan 2020 Feb 2020 Mar 2020 Apr 2020 May 2020 June 2020 July 2020 Aug 2020 Sep 2020
T2 6.00°+1.00 9.50°£0.87 11.67°£0.89 16.42°+1.77 17.67°+1.81 18.75°1.70 33.08°+3.55 57.92%45.07 67.50°+7.38 100.75°+8.37
T3 22.25"'+2.61 32.08'+3.24 45.17'+3.86 48.00"+4.25 49.42'+5.88 53.33'+5.75 80.67'£9.43 105.00°+6.45 109.75'+5.24 130.83°£7.09
T4 18.83"42.28 22.42°42.48 26.42°+2.58 31.33%42.33 32.83"+3.61 33.00"+4.56 51.92°+4.35 67.25'+7.12 74.75"+8.04 82.08"+11.53
T5 21.42°+1.91 22.92°41.96 25.92°+2.48 26.23°42.60 28.67°+2.31 30.33"£0.28 38.00°+4.28 39.92°42.76 45.33°+2.51 53.50°+1.92
T6 na na na na na na na 2.50d:t0.00 7.25d:tl .05 10.75d:tl .14
F-test * s s s s s s s s s
Ccv 30.63 33.24 21.99 20.94 37.45 37.24 37.89 33.59 29.22 31.93

The values are mean + standard error. ** Significantly different at p < 0.01: values with the same alphabetical superscript within the same column are not significantly different based on Duncan’s multiple

range test. CV is coefficient of variation. na: Not available data.
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Branch diameter (cm)

Treatments

Dec 2019 Jan 2020 Feb 2020 Mar 2020 Apr 2020 May 2020 June 2020 July 2020 Aug 2020 Sep 2020
T2 0.30+0.00 0.34"+0.02 0.43°£0.02 0.50+0.02 0.54+0.04 0.58"+0.04 0.79'+0.07 0.95'+0.06 1.28"+0.11 1.59"£0.07
T3 0.36+0.03 0.49'£0.02 0.55"+0.03 0.57+0.02 0.58+0.03 0.63"+0.04 0.75"+0.05 0.85"+0.03 0.92+0.03 1.27°+0.06
T4 0.390.01 0.47'+0.03 0.48"°+0.03 0.53+0.03 0.53+0.02 0.65'+0.05 0.83'+0.06 0.98'+0.05 1.10°40.06 1.32°40.06
T5 0.38+0.03 0.39"+0.02 0.40°+0.02 0.41£0.02 0.45+0.02 0.46"+0.00 0.47°+0.03 0.53'+0.03 0.71°+0.03 0.84°+£0.04
T6 na na na na na na na 0.08°+0.00 0.4()di0.02 O.SOdi0.02

F-test ns > * s ns e ok ok . .

cv 17.46 19.17 20.28 13.63 17.25 24.87 27.48 24.62 19.79 10.79

The values are mean + standard error. ns: Not significantly different, *, ** Significantly different at p < 0.05 and p < 0.01 respectively: values with the same alphabetical superscript within the same column

are not significantly different based on Duncan’s multiple range test. CV is coefficient of variation. na: Not available data.
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Fresh leaf weight (g plant )

Treatments
Jul 2020 Aug 2020 Sep 2020
T2 701.33'+87.71 822.67'+210.35 953.33"+323.38
T3 722.00°+£176.67 224.00°+82.11 569.33"+117.40
T4 453.33"+53.33 286.67°+40.68 446.67"+54.28
T5 208.00°+£63.54 266.67°+81.10 320.00°£92.38
Té6 102.67°+21.46 108.00°+19.73 114.67°+15.38
F-test o o *
Ccv 38.07 55.36 58.10

The values are mean + standard error. *, ** Significantly different at p < 0.05 and p < 0.01 respectively: values with the same
alphabetical superscript within the same column are not significantly different based on Duncan’s multiple range test. CV is

coefficient of variation.
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Root weight of oil palm (g m”)

Treatments

Jan Feb Mar Apr May Jun Jul Aug Sep
T1 1.14£0.03  2.18+0.06  2.55+0.07  3.43+0.10  10.83:0.31  19.09'+0.55  20.18%+0.58  21.75°40.63  24.47°+0.71
T2 0.33£0.01  0.58°+0.02  0.61°40.02  0.98+0.03  1.18%4+0.03  2.55°40.07  2.78°+0.08  3.27°+0.09  4.37°+0.13
T3 0.62°40.02  0.64°+0.02  0.64°+0.02  0.81°+0.02  1.57°40.05  3.71°+0.11  4.07°0.12  5.57°+0.16  6.52°+0.19
T4 0.3940.01  0.63°£0.02  0.81™+0.02  1.73"+0.05  2.42°+0.07  2.58°40.07  3.31°%0.10  4.42°40.13  5.22°+0.15
T5 0.73°£0.02  0.87°+0.03  0.89+0.03  1.00+0.03  1.88™+0.05  2.70+0.08  4.49°+0.13  5.93°+0.17  7.33"+0.21
T6 0.22°40.01  0.48+0.01  0.70°40.02  1.03°+0.03  2.05"+0.06  2.23+0.06  3.93+0.11  4.75°+0.14  6.70°+0.19

F-test i . . - - - . . .

()% 5.67 5.97 6.00 5.85 7.13 7.49 6.91 6.52 6.28

The values are mean + standard error. ** Significantly different at p < 0.01: values with the same alphabetical superscript within the same column are not significantly different based on Duncan’s multiple

range test. CV is coefficient of variation.
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Root weight of intercropped plants (g m'z)

Treatments

Jan Feb Mar Apr May Jun Jul Aug Sep
T2 1.11°£0.03  1.39°£0.04  1.54°+0.04  3.16+0.09  4.00°+0.12  4.77°+020  5.80°0.17  7.62°:0.22  7.89°+0.23
T3 15.75°£0.45  19.44'+0.56  24.42°+0.70  32.60°+0.94  35.63°1.03  51.07't1.47 61.10't1.76  76.96'+2.22  87.36'+2.52
T4 11.09°+0.32  17.50°+0.51  19.21°+0.55 26.05'+0.75 30.33'+0.88  31.50°£0.91 40.05°+1.16 53.39+1.54 61.18°+1.77
T5 1.96'40.06  2.7140.08  4.27°+0.12  4.65+0.13  5.02°£0.14  6.40°+0.18  9.10+0.26  10.50+0.30  12.13%+0.35
T6 8.28+0.24  10.81°+0.31  11.27°+0.33  14.30°+0.41  16.79°+0.48  20.01°+0.58 22.21°+0.64 24.10°+0.70  27.07°+0.78

F-test ok o o o o . ok ok ok

Ccv 6.17 6.14 6.14 6.16 6.11 6.27 6.24 6.32 6.34

The values are mean + standard error. ** Significantly different at p < 0.01: values with the same alphabetical superscript within the same column are not significantly different based on Duncan’s multiple

range test. CV is coefficient of variation.
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Plant Plant height (m) Number of male inflorescences
Treatments

diameter (cm) Oct 2019 Feb 2020 Jun 2020 Average Oct 2019 Feb 2020 Jun 2020 Average
Palm 75.63%5.63 5.81+0.37 6.38+0.23 7.13+0.35 6.44+0.29 1.13+0.46 0.1340.05 0.38+0.06 0.54+0.59
Palm-A 72.00+4.47 5.86+0.35 6.40+0.42 7.20+0.27 6.49+0.33 1.40+0.67 0.40+0.09 0.40+0.09 0.7340.60
Palm-B 76.69+6.39 5.73+0.47 6.26+0.46 7.02+0.56 6.33+0.47 1.77+0.88 0.48+0.09 0.72+0.05 0.99+0.81
Palm-C 72.14+8.59 6.04=0.31 6.64+0.24 7.57+0.19 6.75£0.19 2.00+£0.29 1.14£0.21 0.86+0.21 1.33£1.00
Palm-D 73.75+11.09 5.75+0.65 6.25+0.65 7.134+0.63 6.38+0.63 1.254+0.89 0.50+0.00 0.00+0.00 0.58+0.69
Palm-E 70.00+7.07 5.00+0.00 6.00+0.71 6.75+0.35 5.92+0.35 2.5040.12 0.50+0.07 0.50+0.01 1.17+0.71
Palm-F 73.57+£6.90 5.91+0.27 6.21+0.27 7.00+0.29 6.38+0.24 0.71+£0.25 0.00+0.00 0.14+0.08 0.29+0.49
Palm-G 65.00+7.07 5.75+£0.35 6.50+£0.71 7.25£1.06 6.50+0.71 0.50+0.71 0.00£0.00 0.00£0.00 0.17+0.24

F-test ns ns ns ns ns ns ns ns ns

Ccv 8.87 7.69 6.96 7.23 6.88 109.66 174.37 166.94 87.22

The values are mean + standard error. ns: Not significantly different, *, ** Significantly different at p < 0.05 and p <0.01 respectively: values with the same alphabetical superscript within the same column

are not significantly different based on Duncan’s multiple range test. CV is coefficient of variation.
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M31971 60 (D) IFUAIUFUANAIIEIAY ANNFIMAY T1IUTIABNINAR S1IUTOABNINAIEY (Nzan8) tazdas1aduNAYeI NS

Number of female inflorescences Sex ratio
Treatments

Oct 2019 Feb 2020 Jun 2020 Average Oct 2019 Feb 2020 Jun 2020 Average
Palm 3.25"+0.38 5.13'+2.75 7.00+2.83 5.13+0.64 0.67+0.38 0.86"+0.35 0.97+0.09 0.83+0.19
Palm-A 420"+2.17 5.40°+3.13 6.00+1.41 5.20+1.43 0.83£0.18 0.76"+0.43 0.9440.13 0.84+0.11
Palm-B 3.55"42.62 5.25"42.65 6.46+2.73 5.09+1.57 0.64+0.35 0.87"+0.25 0.87+0.22 0.79+0.17
Palm-C 3.43"+1.40 5.57°+3.74 6.00£2.16 5.00£1.22 0.63£0.17 0.76"+0.27 0.88+0.16 0.76+0.16
Palm-D 4.50"+1.91 5.25"+2.87 8.00+2.94 5.92+1.26 0.78+0.31 0.93*+0.14 1.00+0.00 0.90+0.11
Palm-E 6.00°+0.00 6.00°+1.41 6.00+0.00 6.00+0.47 0.73£0.18 0.92°+0.12 0.9340.10 0.86+0.05
Palm-F 5.71°+1.70 4.43'42.64 6.71+£3.86 5.62+1.01 0.89+0.19 1.00°+0.00 0.99+0.04 0.96+0.07
Palm-G 1.50°+0.71 0.50°+0.07 6.00+2.83 2.67+0.94 0.83+0.24 0.50°+0.07 1.00+0.00 0.78+0.31

F-test * * ns ns ns * ns ns

Ccv 64.42 53.57 42.17 27.94 47.57 31.08 21.24 20.21

The values are mean + standard error. ns: Not significantly different, *, ** Significantly different at p < 0.05 and p <0.01 respectively: values with the same alphabetical superscript within the same column

are not significantly different based on Duncan’s multiple range test. CV is coefficient of variation.
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a a Ay J ?)’ Y
3.3.3 mawsqRvIavesiy sanhauihaiu
4 f . 1

danpazvesthaviniuduisiwunyiauaaslunimi 33 anugaves
9 9 o v A s ¥ o g = v =2 9 = =
AULAZITUTOUNAIAUVOINYI IV AN UV0INT 3 1ABUVBINITTUNNTDYA A 1AL

1 9

ABIAY W.A. 2562 ApUNNATUT LA IgUIoW WAt 2563 naasluaisnad 61 luna 3 houves
N15TUANYoYa M. champaca 10UV IAUNINNTA AD 15.83+4.62 18.83:2.99 Uy
19.83+3.20 1A T AINA 1AL 1A 1UNANVUANANNINTDANUAIINGIVO S. macrophylla
(13.67+3.61 13.87+1.94 LAy 13.92+1.72 1NAT AWAIAY) A. excelsa (13.00+3.45 14.00+1.55
1Ay 15.0043.25 AT AINE1AY) UAE M. ferrea (9.50+2.12 11.00£1.41 t1ag 12.00+1.41 1MA5
RIREST)

] A v =R g Ay o ¥ ~ A
ﬂlflnl‘i’l\? 31ADUUBINITUUNNUDYD A. excelsa HIAUIDUNANAUUINNGTA AD

QU

a o

84.90+4.90 90.00+3.00 1A% 93.20+3.20 LFUANAT MNEIAY U IITANULANAINNNTDANY
WWUTOUINBIAUUDY S, macrophylla (54.5548.11 58.92+9.82 1A 60.70£10.54 I UAINAT
AUAIAL) UaE A. excelsa (74.90+14.27 80.83+16.23 1A 83.30+15.16 FUAIAT AUAIAL)
s3I snsauan Tnvesanugaasiduseua1duue sl s :wiau
ﬁwﬁuiwﬁauﬁau@gmﬂu WA 2562 — NUATWUT .91 2563 LAY ROUNUMWUT — liguiou

WA, 2563 uaadlun1inai 62 lugIudouusnDUAoUN 2 1A ADUN 2 DUADUN 3 YDINIT

[
= A

Wuiindoya M. champaca $6n51M5195 a1 Tnv0InNNGININAGA A0 55.00£8.74 1Az

Q

aa o [

35.00£7.91 IEUANATAADU AINEIAD 1A THTANUUANA NN NADANUOATINITAT YAD TA
YOIAINGIVOL S. macrophylla (29.17£9.21 1AY 18.75£6.85 IFUAATAADY AINEIAY) A.
excelsa (25.00+3.56 1% 25.00+44.25 IEUAINATAAOU AINE1AY) LAY M. ferrea (37.50+7.68
18 29.00£5.00 IHURALAT/AADY AIWEIAY)

Tusrudeuusndufond 2 uaz weuh 2 fudeun 3 vesmstiuiindeya

=

A. excelsa 10a51M 3193 9pa U TavoudusouNd1IdunINga Ao 2.030.15 1ag 1.05+0.11
IFUANAT/AADY AWEIAY 1 INTANULANANNNEDANUFAT NS Al Taveuduseuda
1A UUDY S. macrophylla (1.09+£0.85 1A 0.45£0.30 IFUAIUATAAOU AIUBIAL) LAY M.

champaca (1.48+0.85 Uag 0.92+0.42 [FUAMATAADU AUEIAD)
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1 d :‘ L7 [y
M 33 thaaiaiueng 12 Y Ugnsaunuviguwe (. palembanica) (a) AzIA8UND4 (H.

odorata) (b) Nzdonmil (S. macrophylla) (c) aua (7. wallichiana) (d) wazahih (M.

champaca) (e)

a v v o ¥ A g R
131990 61 mmgwmﬂmmzmusammmummwmmﬂmuumu

Plant height (m) Stem perimeter (cm)
Treatments
Oct 2019 Feb 2020 Jun 2020 Oct 2019 Feb 2020 Jun 2020
A 7.83%2.84  8.67°+3.06  9.33"+3.01  20.60°+9.20  21.17°+9.17  21.87°+8.81
B 5.81°+4.33  6.54°+4.80  7.16°+5.02  22.19°422.15 22.54°+18.41 23.03°+18.88
C 13.67°+3.61  13.87"+1.94 13.92°+1.72  54.55"+8.11  58.92°+9.82  60.70"+10.54
D 5.83°1.61  6.33°1.61  6.93°+1.29  23.10™+11.03 24.50"+11.82 26.00™+11.09
E 13.00°+3.45  14.00"+1.55 15.00°+3.25  84.90'+4.90  90.00'+3.00  93.20'+3.20
F 15.8344.62  18.83'+2.99  19.83£3.20  74.90°14.27 80.83'+16.23  83.30°+15.16
G 9.50°+2.12  11.00™+1.41 12.00°+1.41  21.40°+9.33  22.50°+10.61 23.10°+11.17
F-test . o o o ok i

Ccv 57.76 55.07 53.03 59.15 61.83 58.11

The values are mean + standard error. ** Significantly different at p < 0.01: values with the same alphabetical superscript within

the same column are not significantly different based on Duncan’s multiple range test. CV is coefficient of variation.
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Growth rate of plant height Growth rate of stem perimeter
(cm month™) (cm month™)
Treatments
Oct 2019-Feb Oct 2019-Feb
Feb-Jun 2020 Feb-Jun 2020

2020 2020
A 20.83°+7.22 16.67°£7.22 0.14°£0.03 0.18°+0.09
B 18.14°+7.57 15.57°£9.86 0.42%+0.48 0.25"£0.23
C 29.17°49.21 18.75"+6.85 1.09"+0.85 0.45"+0.30
D 12.50°+2.00 15.00"+9.01 0.35%+0.22 0.38"+0.19
E 25.00"+3.56 25.00"+4.25 2.03+0.15 1.05°+0.11
F 55.00°+8.74 35.00°+7.91 1.48"+0.85 0.92°+0.42
G 37.50"+7.68 29.00°+5.00 0.28"+0.32 0.15°+0.14

F_test %k %% %% %
(% 127.02 56.28 97.04 86.35

The values are mean + standard error. *, ** Significantly different at p < 0.05 and 0.01, respectively: values with the same
alphabetical superscript within the same column are not significantly different based on Duncan’s multiple range test. CV is

coefficient of variation.
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